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PowER SUPPLY REGULATOR IIIon-LINEsIIIiN 
BYPASS. I . 

This is a continuation of application Ser. No. 333,812 
?led Feb. 20, 1973, now abandonedf. 

EAcKoRouND or THE INVENTION 
In many prior art circuits; means and methods, have 

been available ‘to minimizerpowerconsumption of se- 1 
ries pass devices of series type regulated power 
supplies. However, such-prior art means have not mini 
mized the total power consumption. One example of 
vsuch means. is the=bypassing of the series pass device 
using resistive means during such high line operation. 
Other examples of series type voltage regulators are 
found in “Power ‘Supply Circuits”, TEKTRONIX, 
INC,v assignee of the present invention. , 
Means and methods directly related to the present 

invention (i.e., total power consumption of series type 
regulated-power supplies ‘during high line operation) 
are shown and described in U.S. Pat. No. 3,060,320, 
wherein means have been added between'the source of 
primary supply voltage and the series type voltage regu 
lator to reduce voltage variations into the series regula 
tor, hencea reduced consumption of power. Disadvan 
tages of such disclosed prior art are the addition of 
active components‘ and various Ireference voltage 
means required for operation of the ‘active compo 
‘nents. Another disadvantage is that all the load current 
must ?ow through another activecomponent having 
current capabilities equivalent to the series pass device 
capabilities of~the series regulated power supply. 

' "BRIEF" SUMMARY OF'THE INVENTION 
- Theymeans-particularly adapted for minimizing total 
power consumption of series type regulated power 
supplieslduring high line operation of the present in 
vention overcomes the disadvantages of the prior art by 
using passive devices. The present .invention is directed 
to-v-atresistance connected‘ between a primary supply 
voltage and the output of the series-type regulated 
power supply. ' . 

I in the preferred embodiment, and at high line opera 
tion, va voltage lower than the voltage applied to the 
series pass device-is developed across a resistor, which 
conducts current to ‘a current summing point at the 
output of the regulated power supply, therefore shunt 
ing ‘part. of the load current to lower potential. Thus, a 
reduction of total power consumption is realized. 
Accordingly, it is an object of the present invention 

to minimize total power consumption of regulated 
power supplies during high line operation. 

it is another objective of the present invention to 
minimize total power consumption of regulated power 
supplies during high line<operation using passive de 
vices. ' 

It is yet another object of this invention to provide a 
power supply regulator having reduced power. dissipa 
tion requirements at high line. . r ,_ 1 

it is still another object of the present. invention to 
provide a power supply regulator having less power 
consumption at high line than at. normal line. 

It is still‘ yet another object of the present invention to 
minimize the power dissipation requirementsof series 
pass devices of regulated power supplies during high 
line operation. 

5 

his a further object of the present invention to pro 
vide a power supply regulator having less power con 
sumption at high line whereby high line variations are 
not. disconnected from the series pass device of the 
power supply regulator. ' . 

‘The subject matter of. the present invention is partic 
ularly pointed out and distinctly claimed in the follow 
ing description. The invention,‘however, both to orga 
nization and method of operation together with further 

0 advantages and objects thereof may best be understood 
= by reference to the following description taken in con 
nection with the accompanying drawings. 

f BRIEF DESCRIPTION OF DRAWING 
The single FIGURE is a schematic diagram vof the 

preferred embodiment according to the present inven 
tion. 

DETAILED DEscRIPTIoN OF PREFERRED 
' ' EMBODIMENT 

" The power input line is connected to supply power to 
a load 16 connected across output terminals 15 and 17. 
Transformer 4 having primary winding 3 and secondary 
winding 5 transforms the voltage of theprimary supply 
N to the vlevel required by series regulator ,14. The 
varying output of-secondary winding 5 across terminals 
6 and 9 is recti?ed and filtered by‘rectifier and ?lter l3 
and connected directly to series regulator 14 having 

. load 16 connected across its output terminals 15 and 
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.17. Hence, recti?er and ?lter 13; and series regulator .14 
may be a plurality of such circuits well-known .by those 
skilled in the art such as full-wave or.hal_f~wave.,diode 
bridge recti?ers and conventional series .type regulators 
respectively. . -. . 

As can be discerned from the above discussion, series 
regulator 14 must pass all current supplied to the load 
16; hence, any voltage increase in the power input line 
above the minimum voltage necessary to ensure proper 
regulation of the load must be absorbedby thevseries 
pass device of the series regulator l4.resulting in in 
creased power dissipation in said device. Alternatively, 
a resistance could be shunted across the seriespass 
device as described in the background of the invention. 
‘The passive circuitry comprising diodes 10,,and 11, 

‘capacitor 18, and resistor 12 is designed to lower the 
total amount of power consumed by ‘the, regulated 
power supply under high line conditions to a level 
which is lower than the .power consumed or equal to 
the power consumed during normal operation; such 
power savings is obtained by supplying most ofthe load 
current through resistor 12 from, a voltage source at 
point 19 which is lower ‘than the voltage source at point 
20. ' I. . . 

l The secondary winding 5 of transformer 4 has select 
able taps 7 and 8 connected to the anodes of asymone 
trically conducting diodes 10 and 11 respectively. Taps 
7 and 8 are selected so that diodes wand 11 begin to 
conduct. as the power input line increases above me 
dium-line. The cathodes of diodes l0 and 11 are con 
nected together. Disposed between the common con 
nection of the cathodes of diodes l0 and 11 is a resistor 
12 and a‘ capacitor 18’connected to output terminal 15 
and common connection 21 respectively. As is well 
known by thoseskilled in the art, capacitor 18 may be 
eliminated if desired. Diodes l0 and 11 in conjunction 
with capacitor 18 are therefore connected as a full 

' wave recti?er and ?lter as is well-known by those 
skilled in‘- the art. 
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Circuit operation can best be understood by the fol 
lowing example, whichassumes medium line operation 
as initial condition. Further, assume that with medium 
line operation, voltage at the point 20 and the output 
terminal 15 are positive 20 and positive 15 volts respec 
tively when measured with respect to common connec 
tion 21. Taps 7 and 8 alternately reach positive 15 volts 
as the input line alternates. Diodes l0 and 11 are there 
fore not forward biased and operation of the circuit is 
well-known by those skilled in the art. 
During a period of high line operation, voltage at 

point 20 increases, but the voltage at output terminal 
15 remains at positive l5 volts due to series regulator 
action; therefore, the voltage at taps 7 and 8 of winding 
5 is greater than the voltage at output terminal 15. 
Diodes l0 and 11 become alternately forward biased, 
and due to the value of resistor 12 (value of resistor 12 
should be chosen so that approximately 90% of the 
minimum load current will ?ow through resistor 12), 
most load current will ?ow through resistor 12 from 
point 19, a lower voltage point than point 20 from 
which current through the pass device must ?ow. 
Therefore, total power consumption is reduced for the 
ventire system. 
' 'While there has been shown and described the pre 
ferred embodiment of the present invention, it will be 
apparent to those skilled in the art that many changes 
"and modifications may be made without departing 
therefrom in its broader aspects; therefore, the ap 

‘ pended claims are intended to cover all such changes 
'and modi?cations as fall within the true spirit and 

i scope of this invention. 

The invention is claimed in accordance with the fol 
lowing: 

l. A‘ power supply regulator high-line shunt bypass 
circuit comprising: 

" a ?rst voltage source means; 
a second voltage source means of relatively higher 

' > magnitude than said ?rst voltage source means, 
each of- said voltage source means adapted for 
energization by a changing primary voltage; 

output terminals; 
gresistance means having a value of resistance sub 
7 stantially higher than that of conductive wire con 

v nected between said ?rst voltage source means and 
' said output terminals for coupling a ?rst voltage 
from said ?rst voltage source means to said output 
terminals only when said ?rst voltage source means 
is energized; and 

voltage regulating means coupled between said sec 
ond voltage source means and said output termi 
nals for coupling a second voltage from said second 
voltage source means to said output terminals 
when said second voltage source means is ener 
gized and for coupling at least a portion of said 
second voltage to said output terminals when said 
?rst voltage source means is energized. 

2. A power supply regulator high-line shunt bypass 
circuit according to claim 1 wherein said ?rst and sec 
ond voltage source means comprise a transformer hav 
ing a primary winding and a secondary winding having 
a plurality of means for providing said secondary volt 
age source means of relatively higher magnitude than 
said ?rst voltage source means, said ?rst voltage source 
means being energized at a high line primary voltage 
condition. 

3. A power supply regulator high-line shunt bypass 
circuit according to claim 1 wherein said means for 
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providing said ?rst and second voltage source means 
de?nes a transformer having selectable connection taps 
on the secondary winding thereof. 

4. A power supply regulator high-line shunt bypass 
circuit according to claim 1 wherein said ?rst voltage 
source means de?nes a full-wave recti?er. 

5. A power supply regulator high-line shunt bypass 
circuit according to claim 1 wherein said ?rst impe 
dance resistance means de?nes a resistor. 

6. A power supply regulator high-line shunt bypass 
circuit according to claim 1 wherein said voltage regu 
lating means includes an active variable resistance de 
vice as a series pass element. 

7. A voltage regulator for reducing total power con 
sumption at high line voltage comprising: 

?rst and second alternating sources, the second of ' 
which delivers a higher voltage than the ?rst; 

a ?rst plurality of asymmetrically-conducting devices 
connected to said ?rst alternating source for recti 
fying the output thereof; 

a second plurality of asymmetrically-conducting de 
vices connected to said second alternating source 
for rectifying the output thereof; 

output terminals; 
a resistive element of predetermined valve, said valve 
being substantially higher than that of conductive 
wire, connected between said ?rst plurality of 
asymmetrically-conducting devices and said output 
terminals for shunting a percentage of current to 
said output terminals only during peak excursions 
of said ?rst alternating source; and means con-v 
nected between said second plurality of asymmetri 
cally-conducting devices and said output terminals 
for continuously regulating a voltage at said output 
terminals to maintain said voltage at a predeter 
mined value at low-line and high-line voltage con 
ditions. 

8. A voltage regulator according to claim 7 wherein 
said means for continuously regulating a voltage at said 
output terminals includes a series-pass element. 

9. A power supply regulator high-line shunt bypa'ss 
circuit comprising: 

a ?rst voltage source means; 
a second voltage source means having a higher volt 
age magnitude than said ?rst voltage source means 
each of said source means adapted for energization 
by a changing primary voltage; 

output terminals; 
a series type regulator means connected between said 
second voltage source means and said output ter 
minals for providing a continuously regulated volt 
age to said output terminals for all values of said 
changing primary voltage; and 

a resistor directly connected between said ?rst volt 
age source means and said output terminals for 
providing a predetermined voltage to said output 
terminals only during peak excursions of said’ 
changing primary voltage. 

10. The circuit according to claim 9 wherein said ?rst 
and second voltage source means comprises a trans 
former having a primary winding adapted for energiza- 
tion by said changing primary voltage and a secondary 
winding having selectable connection taps for selecting 
a plurality of voltage values, and ?rst and second full 
wave bridge recti?ers connected to said selectable 
connection taps. 
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